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(54) Aliphatic polyester composition and stretched film obtained from said composition 

(57) The object of the present invention is to provide 
an aliphatic polyester stretched f Dm which has excellent 
flexibility and heat resistance and manifests no bleeding 
of a plasticizer, an aliphatic polyester composition which 
is a raw material of the stretched film, and a package 
using the stretched film. 

There are provided an aliphatic polyester composi- 
tion comprising 10 to 60 parts by weight of at least one 
compound selected from (A) a compound represented 
by the general formula: R 1 OCH 2 CH(OR 2 )CH 2 OR3 
(wherein, at least one of R 1( R 2 and R 3 represents an 
acyl group having 6 to 18 carbon atoms, and remaining 
groups represent a hydrogen atom or an acetyl group.) 
and (B) a compound which is a reaction product of a 
condensate of 1 to 10 glycerin molecules with a carbox- 
ylic acid having 6 to 18 carbon atoms, based on 100 
parts by weight of an aliphatic polyester, an aliphatic 
polyester stretched film having a crystallinity of 20 to 
60% which is obtained by molding this composition, and 
a package obtained by using this stretched film. 
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Description 

BACKGROUND OF THE INVENTION AND RELATED ART 
5 Field of the Invention 

[0001] The present invention relates to an aliphatic polyester stretched film, an aliphatic polyester composition 
which is a raw material of the stretched film, and a package using the stretched film. More particularly, the present 
Invention relates to an aliphatic polyester stretched film which has degradability within a natural environment, has excel - 
10 lent flexibility and heat resistance and manifests no bleeding of a plasticizer, an aliphatic polyester composition which 
is a raw material of the stretched film, and a package using the stretched film. 

Related Art of the Invention 

is [0002] Recently, treatments of plastic wastes have been featured. Plastic molded articl es such as packing materials 
have been disposed by burning, land reclamation and the like after their use . However, when plastic wastes are burned, 
high combusion heat lead to durability problem of the incinerator. Substances such as polyvinyl chloride sometimes 
generate harmful gases causing environmental pollution. Further, in the case of the land reclamation treatment plastic 
molded products are not completely degraded and remain semi-permanent in original form, causing problems of influ- 

20 ence on the natural environment. 

[0003] Due to such conditions, various biodegradable plastics which are degraded completely by microorganisms 
within the natural environment and are degraded into natural by-products, carbonic acid gases, water and the like have 
been invented, and are used at a practical level. For example, Japanese Laid-Open Patent No Hei-6-340753 discloses 
a resin composition mainly comprising polylactic acid which is an aliphatic polyester, or a lactic acid-other hydroxycar- 

25 boxylic acid copolymer. It has been disclosed that this resin composition, for example, can be used as a raw material of 
a degradable card (sheet), and this card has a high mechanical strength and manifests practical durability, and the like. 
However, this resin composition has a high elastic modulus and rigidity, and poor flexibility. Therefore, this resin compo- 
sition is not suitable for use that requires flexibility in which polyethylene, polypropylene, soft polyvinyl chloride and the 
like are generally used. 

30 [0004] In general, there are known, as methods for softening a resin, (1) addition of a plasticizer, (2) copolymeriza- 
tion, (3) blend of a soft polymer, and the like. Among them, investigations for softening using various plasticizers have 
been made, as in method (1). For example, Japanese Laid-Open Patent No. Hei-4-335060 discloses a composition 
obtained by adding a plasticizer to polylactic acid. As specific plasticizers, diisobutyi adipate, dioctyl sebacate and the 
like are listed. However, these have a low plasticizing effect and sufficient flexibility is not obtained. Further, when these 

35 plasticizers are used, bleeding of a plasticizer occurs directly after molding or over time causing variation in flexibility, 
transparency and the like. 

[0005] Method (3) is limited to a method adopting a biodegradable resin having flexibility as a blend resin, if biode- 
gradability is taken into consideration. Regarding a biodegradable resin having flexibility, for example, JP-A Nos. 8- 
245866 and 9-111107 disclose polybutylene succinate, polyethylene succinate, polycaprolactone and the like. How- 
40 ever, for imparting sufficient flexibility (tensile modulus of 1 .0 GPa or less) to lactic acid-based polymers, it is necessary 
that the above-described biodegradable resin is added in large amounts (for example, in the case of polybutylene suc- 
cinate, 60 wt% or more). Consequently, heat resistance, transparency and the like which are. characteristics of lactic 
acid-based polymers deteriorate. 

[0006] The object of the present invention is, in view of the above-described problems, to provide an aliphatic pol- 
45 yester stretched film which has excellent flexibility, heat resistance and transparency and manifests no bleeding of a 
plasticizer. an aliphatic polyester composition which is a raw material of the stretched film, and a package using the 
stretched film. 

SUMMARY OF THE INVENTION 

50 

[0007] The present inventors have carried out an intensive study to solve the above-described problems, and as a 
result, have found that an aliphatic polyester composition can be obtained which manifests suppressed bleeding of a 
plasticizer and is suitable as a raw material of molded products such as a film and the like having excellent transpar- 
ency, heat resistance and flexibility, by selectively adding a specific plasticizer to an aliphatic polyester. Also, it has been 
ss found that an aliphatic polyester stretched film having flexibility can be obtained without decreasing transparency and 
heat resistance of the film due to bleeding of a plasticizer, by film-molding the above-described polyester composition 
and then stretching and heat setting the film to control the crystallinity in the specific range. Further, it has been found 
that this stretched film is suitable as a packing material for foods and the like. 
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[0008] Namely, the first aspect of the present invention is an aliphatic polyester composition comprising 10 t 60 
parts by weight of at least one compound selected from (A) compounds represented by the general formula (1) 

5 CH 2 -0-Ri 

I 

CH-O-R2 (1) 

10 

I 

CH2-O-R3 

15 

(wherein, at least one of R-i. R 2 and R 3 represents an acyl group having 6 to 18 carbon atoms, and remaining groups 
represent a hydrogen atom or an acetyl group.) 

and (B) a compound which is a reaction product of a condensate of 1 to 10 glycerin molecules with a carboxylic acid 

20 having 6 to 1 8 carbon atoms, based on 1 00 parts by weight of an aliphatic polyester. 

[0009] In this polyester composition, the aliphatic polyester is preferably a lactic acid-based polymer. As the lactic 
acid-based polymer, polylactic add, lactic acid-other aliphatic hydroxycarboxylic acid copolymer, or a mixture thereof is 
preferable. It is preferable that the number of glycerin molecules of a glycerin condensate forming the compound (B) is 
from 2 to 1 0. Further, it is preferable that the compound (A) and the compound (B) are included in the composition, and 

25 the ratio by weight of (A):(B) is from 1 :1 to 4:1 . 

[0010] The second invention is an aliphatic polyester stretched film having a crystallinrty of 20 to 60% which is 
obtained by molding the above-described aliphatic polyester composition. The thickness of the stretched film is prefer- 
ably from 5 to 1 ,000 jim. 

[0011] The third invention is a package which is obtained by packing a product to be packed using the above- 

30 described aliphatic polyester stretched film. 

[0012] The aliphatic polyester composition of the present invention has excellent flexibility, and in addition, is suita- 
ble as a raw material of a stretched film and the like in which a plasticizer does not bleed out onto the surface. The 
aliphatic polyester stretched film of the present invention has excellent heat resistance and flexibility, and further, man- 
ifests no bleeding out of a plasticizer. Further, when the aliphatic polyester is polylactic acid, a lactic acid-other aliphatic 

35 hydroxycarboxylic acid copolymer comprising 40 mol% or more of a lactic acid unit, or an aliphatic polyester comprising 
a polyfunctions! polysaccharides and 50 mol% or more of a lactic acid unit, and an aliphatic polyester comprising an 
aliphatic polyvalent carboxylic acid unit, aliphatic polyvalent alcohol unit and a lactic acid unit, the stretched film has 
degradability within the natural environment and does not accumulate as industrial waste or household waste even if 
discarded after use. 

40 [0013] Therefore, the stretched film can be suitably used as a material in a wide range such as various packing 
films for foods, electronic products, medical products, medicines, cosmetics and the like, agricultural films, building and 
contracting films, adhesive tapes and the like. In particular, the stretched film is suitable as a packing material for foods. 
When product to be packed in the package of the present invention is a food, composting treatment, for example, or the 
like is possible without separating the packing material from waste of the product to be packed. 

45 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0014] The present invention will be described in detail below. First, the aliphatic polyester composition of the 
present invention will be described. The aliphatic polyester composition of the present invention is produced by adding 
50 and mixing, as a plasticizer, at least one compound selected from the above-described compound (A) and compound 
(B) into an aliphatic polyester. 

[0015] The aliphatic polyester used in the present invention is an aliphatic polyester comprising a lactic acid unit in 
the molecule. Specific examples thereof include (1) polylactic acid, and lactic acid-other aliphatic hydroxycarboxylic 
acid copolymers. (2) aliphatic polyesters comprising polyfunctionai polysaccharides and a lactic acid unit (3) aliphatic 
55 polyesters comprising an aliphatic polyvalent carboxylic acid unit, an aliphatic polyvalent alcohol unit and a lactic acid 
unit, and (4) mixtures thereof. Namely, examples thereof include the lactic acid-based polymers (1) to (4). Among them, 
polylactic acid, and lactic acid-other aliphatic hydroxycarboxylic acid copolymers are preferable when transparency, 
hydrolyzabifity and the like f the resulting stretched film are taken into consideration. Preferable still is polylactic acid. 
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[0016] Lactic acid includes a L-lactic acid and a D-lactic acid. When referred to simply as lactic acid in the present 
invention, both the L-lactic acid and D- lactic acid are indicated unless otherwise stated. The molecular weight of a pol- 
ymer indicates the weight-average molecular weight unless otherwise stated. As the poiylactic acid used in the present 
invention, there are listed poiy(L-lactic acid) solely composed of L-lactic acid, poIy(D-lactic acid) solely composed of D- 
5 lactic acid. poly(DL-lactic acid) comprising a L-lactic acid unit and a D-lactic acid unit in various proportions, and the 
like. As the hydroxycarboxyfic acid of a lactic acid-other alphatic hydroxycarboxylic acid copolymer, there are listed gly- 
colic acid, 3-hydroxybutyric acid. 4-hydroxybutyric acid. 4-hydroxyvaieric acid, 5-hydroxyvaleric acid, 6-hydroxycaproic 
acid and the like. 

[0017] As the method lor producing poiylactic acid used in the present invention, a method in which L-lactic acid, 
10 D-lactic acid or DL-lactic acid is directly dehydrated and poly-condensed, a method in which a lactide, cyclic dimer of 
such lactic acid is ring opening-polymerized, and the like are listed. The ring opening polymerization may also be con- 
ducted in the presence of a compound having a hydroxy! group such as higher alcohol, hydroxycarboxylic acid and the 
like. The compound may be produced by any method. As the method for producing a lactic acid-other aliphatic hydrox- 
ycarboxylic acid copolymer, a method in which the above-described lactic acid and the above-described aliphatic 
15 hydroxycarboxylic acid are dehydrated and polycondensed, a method in which a lactide, cyclic dimer of the above- 
described lactic acid, and a cyclic body of the above-described hydroxycarboxylic acid are ring opening-copolymerized, 
and the like are listed. The copolymer may be produced by any method. The amount of a lactic acid unit contained in a 
lactic acid-other aliphatic hydroxycarboxylic acid copolymer is preferably at least 40 mol%. 

[0018] Examples of polyfunctional polysaccharides used for producing an aliphatic polyester comprising polyfunc- 
20 tional polysaccharides and a lactic acid unit include cellulose, cellulose acetate, cellulose nitrate, methyl cellulose, ethyl 
cellulose, celluloid, viscose rayon, regenerated cellulose, cellophane, cupra, cupro-ammonium rayon, cuprofen. bem- 
berg, hemicellulose, starch, acropectin, dextrin, dextran, glycogen, pectin, chitin, chitosan, gum arabic, cyamoposis 
gum, locust bean gum, acacia gum and the like, and mixtures, and derivatives. Among them, cellulose acetate and ethyl 
cellulose are preferable. 

25 [0019] As the method for producing an aliphatic polyester comprising polyfunctional polysaccharides and a lactic 
acid unit a method in which the above-described polysaccharides are reacted with the above-described poiylactic acid, 
lactic acid-other aliphatic hydroxycarboxylic acid copolymer and the like, a method in which the above-described 
polysaccharides are reacted with the above-described lactic acid, cyclic esters and the like, as well as other methods 
are listed. Trie aliphatic polyester may be produced by any method. It is preferable that the amount of a lactic acid unit 

30 contained in the aliphatic polyester is at least 50 mol%. 

[0020] Examples of the aliphatic polyvalent carboxytic acid used for producing an aliphatic polyvalent carboxylic 
acid unit, an aliphatic polyvalent alcohol unit and a lactic acid unit include oxalic acid, succinic acid, malonic acid, glu- 
taric acid, adipic acid, pimelic acid, suberic acid, azelaic acid, undecanedioic acid, dodecanedioic acid and the like, and 
anhydrides thereof. These may be mixed with an acid anhydride. Examples of the aliphatic polyvalent alcohol include 

35 ethylene glycol, diethylene glycol, triethylene glycol, propylene glycol, dipropylene glycol, 1,3-butanediol, 1 ,4-butane- 
diol. 3-methyl-1 ,5-pentanediol, 1,6-hexanediol, 1 ,9-nonanediol, neopentyl glycol, tetramethylene glycol, 1 ,4-cyclohex- 
anedimethano! and the like. 

[0021 ] As the method for producing an aliphatic polyester comprising an aliphatic polyvalent carboxylic acid unit, an 
aliphatic polyvalent alcohol unit and a lactic acid unit, a method in which the above-described aliphatic polyvalent car- 

40 boxylic acid and the above-described aliphatic polyvalent alcohol are reacted with the above-described poiylactic acid, 
lactic acid-other aliphatic hydroxycarboxylic acid copolymer and the like, a method in which the above-described 
aliphatic polyvalent carboxylic acid and the above-described aliphatic polyvalent alcohol are reacted with the above- 
described poiylactic acid, cyclic esters and the like, as well as other methods are listed. The aliphatic polyester may be 
produced by any method. It is preferable that the amount of a lactic acid unit contained in the aliphatic polyester is at 

45 least 50 mol%. 

[0022] The molecular weight of the aliphatic polyester exerts an influence on processability into a film, and strength 
and degradability of the obtained film. When the molecular weight is low, strength of the obtained film decreases and 
the film may be broken in use. Further, degradation speed increases. On the other hand, when the molecular weight is 
high, processability lowers and film molding becomes difficult From such a standpoint, the molecular weight of the 
so aliphatic polyester is in a range from about 10,000 to about 1 ,000,000. A further preferable range is from 100.000 to 
300,000. 

[0023] In the present invention, there is used, as a piasticizer for the aliphatic polyester, at least one compound 
selected from (A) a compound represented by the above-described general formula (1) and (B) a compound which is a 
reaction product of a condensate of 1 to 10 glycerin molecules with a carboxylic acid having 6 to 18 carbon atone. The 
55 additional amount of the piasticizer exerts an influence on crystaliinity, flexibility, heat resistance and the like of the 
resultant stretched film. When the additional amount is too high, the crystaliinity and heat resistance lower. When the 
additional amount is too low, sufficient flexibility is not obtained. From such a standpoint it is preferable that the addi- 
tional amount of the piasticizer is from 1 0 to 60 parts by weight based on 1 00 parts by weight of the aliphatic polyester. 
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Preferably still, the additional amount is from 15 to 50 parts by weight. 

[0024] The compound (A) used in the present invention is a glycerin ester repr sented by the general formula (1). 
In general, the amount of an acetyl group in this compound is 2 mol or less on av rage per 1 mol of glycerin. The 
amount of an acyl group having 6 to 18 carbon atoms (hereinafter, referred to as a C6 to C18 acyl group) is 0.9 mol or 

5 more on average per 1 mol of glycerin. The total amount of the acetyl group and C6 to C1 8 acyl group is in the range 
from 2.7 to 3.0 mol on average per 1 mol of glycerin. Preferably, the total amount of the acetyl group and C6 to C18 acyl 
group is in the range from 2.9 to 3.0 mol on average per 1 mol of glycerin. From the standpoints of the resin plasticizing 
effect, non-bleeding property and the like, acyl groups having 8 to 18 carbon atoms are preferable among the C6 to C18 
acyl groups, in this glycerin ester. 

10 [0025] Preferable still is an ester represented by the general formula (1) in which at least one of R 1( R 2 and R 3 rep- 
resents an acyl group having 8 to 18 carbon atoms and remaining groups represent an acetyl group. As a particularly 
preferable compound (A), glycerin diacetomonocaprylate, glycerin diacetomonolaurate and glycerin diacetomo- 
nooleate are listed. The compound (A) may be used alone or in an admixture. As a typical commercially available prod- 
uct of the compound (A), Rikemal PL-004, PL-012, PL-014 [trade name, manufactured by Riken Vitamin K.K. ] and the 

is like are fisted. 

[0026] in the present invention, the compound (B) which is used as a plasticizer is usually a compound obtained by 
reacting 0.8 to 1.2 mol of a carboxylic acid having 6 to 18 carbon atoms with 1 mol of a condensate of 1 to 10 glycerin 
molecules. As a typical commercially available product thereof, Rikemal L-71-D, S-71-D, DL-100. A-3750 [trade name, 
manufactured by Riken Vitamin K.K. ] and the like are listed. From the standpoints of the resin plasticizing effect, non- 
20 bleeding property and the like, an ester compound of a condensate of 2 to 1 0 glycerin molecules with a carboxylic acid 
having 8 to 18 carbon atoms is preferable. Preferable still is an ester of a condensate of 4 to 1 0 glycerin molecules with 
a carboxylic acid. As the particularly preferable specific compound, tetraglycerin capryiate, decagfycerin laurate and 
decaglycerin oleate are listed. The compound (B) may be used alone or in an admixture. As a typical commercially 
available product of the compound (B) t Poem J-4081 , J-6021 . J-0021 , J-0381 [trade name, manufactured by Riken Vrta- 
25 min K.K. ] and the tike are listed. 

[0027] In view of suppression of the bleeding of a plasticizer, K is preferable to use the compound (A) and the com- 
pound (B) together. In this case, it is preferable that the mixing ratio by weight of (A):(B) is in the range from 1 :1 to 4:1 . 
A further preferable mixing ratio by weight of (A):(B) is in the range from 2:1 to 3:1. 

[0028] In the aliphatic polyester composition of the present invention, in addition to the main components, aliphatic 
30 polyester, compound (A) and compound (B), other additives such as an anti-blocking agent, lubricant, antistatic agent, 
anti-fogging agent, ultraviolet ray absorber, heat stabilizer, antioxidant, coloring inhibitor, filler, pigment, flame retardant 
and the like maybe added in the range wherein the object of the present invention can be accomplished. 
[0029] As the anti-blocking agent, silica, calcium carbonate, titania, mica, talc and the like are listed. As the lubri- 
cant hydrocarbons such as liquid paraffin, polyethylene wax and the like, fatty acids such as stearic acid and the like, 
35 hydroxy fatty acids, fatty amides, alkyiene bis fatty amides, fatty acid lower alcohol esters, fatty acid polyvalent alcohol 
esters, fatty acid polyglycol esters, aliphatic alcohols, polyvalent alcohols, polyglycols, metal soaps such as calcium 
stearate and the like are listed. 

[0030] As the antistatic agent fatty acid salts, higher alcohol sulfuric acid esters, liquid fatty oil sulfuric acid ester 
salts, aliphatic amines and aliphatic amides sulfuric acid salts, aliphatic alcohol phosphoric acid ester salts, sulfonic 
40 acid salts of dibasic fatty acid esters, aliphatic amide sulfonic acid salts, alkylallylsulfonic acid salts, aliphatic amine 
salts, quaternary ammonium salts, alkylpyridium salts, polyoxyethylene alkyl ethers, polyoxyethylene alkylphenol 
ethers, polyoxyethylene alkyl esters, sorbitan alkyl esters, polyoxyethylene sorbitan aikyl esters, imidazoline derivatives, 
higher alkylamines and the like are listed. 

[0031] As the anti-fogging agent, glycerin fatty esters such as glycerin monostearate and the like, sorbitan fatty 
45 esters such as sorbitan monolaurate, sorbitan monooleate and the like, pofyglycerin fatty esters, propylene glycol fatty 
esters and the like are listed. As the ultraviolet ray absorber, benzotriazoles such as 2-(2 , -hydroxy-5'-methylphenyl)ben- 
zotriazole and the like, benzophenones such as 2-hydroxy-4-methoxybenzophenone and the like, salicylic acid deriva- 
tives such as p-tert-butylphenyl salicylate and the like, are listed. 

[0032] As a heat stabilizer, antioxidant and coloring inhibitor, phenol-based compounds such as p-methoxyphenoi 
so and the like, phosphite-based compounds such as triphenylphospnite and the like, sulfur-based compounds such as 2- 
mercaptobenzimidazole and the like, amine -based compounds such as phenylnaphthyleneamine and the like, are 
listed. As filler, barium sulfate, titanium oxide, kaolin, carbon black and the like are listed. As a flame retardant, halogen- 
based compounds such as decabromodiphenyi ether and the like, antimony-based compounds such as antimony triox- 
ide and the like, are listed. 

55 [0033] Next, the aliphatic polyester stretched film of the present invention and an example of a method for produc- 
ing the same will be described. As the method for adding and mixing a plasticizer into an aliphatic polyester, there can 
be adopted a method in which the aliphatic polyester and plasticizer, and other optional additives are mixed uniformly 
using a high speed stirrer, low speed stirrer or the like, then the mixture is melted and kneaded using a single screw or 
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multi-screw extruder having sufficient kneading ability, as well as other methods. The resin composition of the present 
invention is preferably in the form of a pellet, rod, powder and the like. 

[0034] The resin composition obtained as described above is molded into a film by a melt extrusion method using 
an extruder equipped with a T die. The resulting film is stretched along the machine direction (hereinafter, referred to 
5 as longitudinal direction) by a roll stretching method, then, stretched along a direction vertical to the machine direction 
(hereinafter, referred to as transverse direction) by a tenter stretching method. After stretching, the film is heat-treated 
under tension to obtain an aliphatic polyester stretched film. This film can be produced also by a melt extrusion using 
an extruder equipped with a circular die, namely, a tubular molding method. 

[0035] The melt extrusion temperature of the above-described aliphatic poiyerster composition is in a range prefer- 
red ably from 100 to 280°C, and more preferably from 130 to 250°C. When the molding temperature is lower, molding sta- 
bility cannot be obtained easily and an excess load tends to occur. On the other hand, when the molding temperature 
is higher, the aliphatic polyester may be degraded causing an undesirable decrease in molecular weight, a decrease in 
strength, coloring and the like. 

[0036] The aliphatic polyester stretched film of the present invention is obtained by stretching along at least one 
is direction of the longitudinal direction and transverse direction by 1 .3 to 5 times, and preferably 1 .5 to 5 times. Bioaxial 
stretching along the longitudinal direction and transverse direction is preferable. When stretching magnification is less 
than 1 .3 times, crystallization causing stability over time in dynamic physical property and dimension accuracy does not 
proceed easily. On the other hand, when stretching magnification is over 5 times, f lexfoility of a film decreases leading 
to an undesirable break in the film and the like in stretching. 
20 [0037] The stretching temperature is preferably in a range from the glass transition temperature (Tg) of an aliphatic 
polyester to (Tg+50)°C. More preferably, it is in the range from Tg to (Tg+30)°C. When the stretching temperature is less 
than Tg, stretching is difficult, and when over (Tg+50)°C, uniform stretching is undesirably difficult. For improving heat 
resistance and dimension stability, heat setting is conducted under tension at a temperature of (Tg+10)°C or more and 
less than the melting temperature after stretching. In this operation, the crystallinity of a film can be controlled by chang- 
es ing the stretching and heat setting conditions. 

[0038] By conducting stretching and heat setting under the above-described conditions, a stretched film is obtained 
having a crystallinity of 20 to 60%. The preferable crystallinity is from 20 to 50%. For example, 20 parts by weight of 
glycerin diacetomonolaurate which is one of compound (A) is added to 1 00 parts by weight of an aliphatic polyester, the 
mixture is processed through a T die to form a film, then, the film is stretched along the longitudinal direction by 2.5 
30 times and along the transverse direction by 2.5 times (hereinafter, abbreviated as 2.5x2.5) at 50°C. Then, the film is 
subjected to heat setting at 140°C under tension to obtain a stretched film having a crystallinity of about 35%. Usually, 
in the case of an inflation molding method, a tubular (seamless) product is formed in the form of a wound product. The 
thickness of the aliphatic polyester stretched film of the present invention can be appropriately changed depending on 
use, and usually is in the range from 5 to 1000 \im. 
35 [0039] Herein, the package of the present invention will be described. The package of the present invention is 
formed by packing a product to be packed using the above-described aliphatic polyester stretched film. The above- 
described aliphatic polyester stretched film may be cut in a given dimension and used as a cut sheet, or the above- 
described aliphatic polyester stretched film may be formed into a bag. In the case of a bag, it is preferable that a product 
to be packed is filled in a bag, then, the opening is sealed. As the sealing method, there are listed a heat seal method, 
40 high frequency seal method, adhesive tape fixing method, binding method using a cord, aluminum wire, copper wire 
and the like, as well as other methods. In addition, one surface at the opening part is made longer than the other sur- 
face, and the leading point is folded for sealing. When the product to be packed is a product to be discarded, a heat seal 
method, high frequency seal method, and fixing method using a degradable adhesive tape are preferable. 
[0040] Usually, in the case of a cut sheet, a film in the form of a wound product is cut into a length of about 5 to 100 
45 cm for use. In the case of a bag, a bag having a width of 5 to 100 cm and a depth of 5 to 100 cm is formed to be used. 
The filling amount of product to be packed is about 0.1 g to 10 kg. 

[0041] As the method for forming a bag from the aliphatic polyester stretched fBm of the present invention, a heat 
seal method, high frequency seal method and the like are listed. For example, a film produced in the form of a cut sheet 
is folded, and two edges against the folded edge are heat-sealed at a temperature above the glass transition tempera- 

50 ture (Tg) of the film to obtain a bag. Alternatively, a film in the form of a wound product is unwound while the film is folded 
at the center of the width direction, and the folded film is melt-cut at a constant interval along the length direction at a 
temperature above the melting point of the film to obtain a bag. Further, a tubular film is unwound while the film is heat- 
sealed at a constant interval along the length direction at a temperature of Tg or more, then, the immediate area part 
to the sealed part is cut at an equal interval to obtain a bag. 

55 [0042] The product to be packed is not particularly restricted. Usually, there are listed foods, pharmaceuticals, cos- 
metics, fertilizers, electronic and electric products and parts thereof, paper products, and wastes thereof and the like. 
Preferably, there are listed foods such as vegetables, fruits, fishery products, meats, cereals, dry goods, breads, dairy 
products, noodles, confections, ecSble wild plants, seasonings and the like, and waste th reof, and the like. 
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[0043] In the case of a bag, specific examples thereof include a food bag, shopping bag, trash bag, compost bag, 
soil bag and the like. In the case of a cut sheet, specific examples thereof include a food wrapping film, cosmetic wrap- 
ping film, pharmaceutical wrapping film, surgical application wrapping film, agricultural chemical wrapping film, wrap- 
ping film for electronic and electric products such as video, audio, and the like. 
5 [0044] In addition, the film of the present invention can be used as an agricultural film for gardening plants and the 
like, a substrate f flm for a adhesive tape, a water-proof sheet and the like. 

[0045] In the aliphatic polyester stretched film of the present invention, layers having functions such as antistatic 
property, anti-fogging property, adhesiveness, gas-barrier property, tight adhesion, easy adhesion and the like can be 
formed on the surface thereof, if necessary. As the method for forming these layers, an application method, laminate 
io method and the like are listed. In the application method, for example, coating liquid containing an antistatic agent can 
be applied on one surface or both surfaces of a film and dried to form an antistatic layer. As the method for applying 
coating liquid, known methods can be used. That is, there can be used a spray coating method, air knife method, 
reverse coating method, kiss coating method, gravure coating method, meyer bar method, roll brush method and the 
like. 

15 [0046] As the method for forming an adhesive layer, there is, for example, a method in which application liquid con- 
taining an acrylic resin such as a copolymer obtained by copolymerizing an alkyl acryalte such as ethyl acrylate, butyl 
acrylate, 2-ethylhexyl acrylate and the like with other vinyl monomers is applied on a film and dried. The application liq- 
uid may be an organic solvent solution of the above-described copolymer or an aqueous emulsion. 
[0047] Further, in the aliphatic polyester stretched film of the present invention, layers having functions such as anti- 

20 static property, anti-fogging property, adhesiveness, gas-barrier property, tight adhesion, easy adhesion and the like 
can be formed by laminating other resin film, if necessary. As the lamination method, known methods such as an extru- 
sion lamination method, dry lamination method and the like can be used. 

EXAMPLE 

25 

[0048] The following examples further illustrate the present invention in detail below. Marks in Tables 1 through 4 
have the following meanings and the carbon atom number in a bracket represents the number of carbon atoms of a car- 
boxylic acid. 

30 A1 : glycerin diacetomonopropionate (carbon atom number: 3) 

A2: glycerin diacetomonocaprylate (carbon atom number: 8) 

A3: glycerin diacetomonolaurate (carbon atom number: 12) 

A4: glycerin diacetomonooleate (carbon atom number: 18) 

A5: glycerin diacetomonobehenate (carbon atom number: 22) 
35 B1 : decaglycerin propionate (carbon atom number: 3) 

B2: tetraglycerin caprylate (carbon atom number: 8) 

B3: decaglycerin laurate (carbon atom number: 12) 

B4: decaglycerin oleate (carbon atom number: 18) 

B5: decaglycerin behenate (carbon atom number: 22) 

40 

[0049] Evaluations of crystallinity, flexibility (elastic modulus), heat resistant temperature and bleeding shown in the 
following examples were conducted according to methods as described below. 

(1) Crystallinity (%) 

45 

[0050] A differential scanning calorimeter [manufactured by Rigaku K.K. , type: TAS100] was used, and the heat of 
fusion (AH) was calculated from the peak area of the fusion curve. Then the crystallinity (Xc) was calculated from AH 
and the heat of fusion for complete crystal(AHo) according to the following numerical formula (numerical formula 1). 
Indium was used as a standard substance. 

50 

Xo AH/AH 0 (numerical formula 1) 

(2) Flexibility (elastic modulus: GPa) 

55 [0051 ] It was measured according to the method defined in J IS 2-6732. 
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(3) Heat resistant temperature (°C) 

[0052] A film having a machine direction size of 14 cm and a width direction size of 3 cm was laminated with flat 
grain paper having the same width and both 2.5 cm end parts along the machine direction of the film were adhered and 

5 fixed with the flat grain paper by an sticky tape to obtain a sample. The upper parts of respective 2.5 cm end parts of 
the sample film reinforced with the flat grain paper were fixed with jigs over a whole width, a load of 10 g was applied 
on the center part of the lower end, this sample was placed quickly into air controlled at constant temperature, and 
breaking of the sample after heating for 1 hour was checked. The test temperature was increased by 5°C. If the sample 
was not broken after 1 hour passed, the temperature was increased by 5°C, and the above-described operation was 

10 repeated. The maximum temperature at which the sample is not broken is the heat resistant temperature. 

(4) Bleeding 

[0053] A film having a machine direction size of 1 0 cm and a width direction size of 1 0 cm was left in an atmosphere 
75 of 60°C and 50% RH, and bleeding of a plasticizer on the surface of the film was observed visually. The following judge- 
ments are made based on the number of days until bleeding is recognized. (©): 60 days or more, (O): 30 days or more 
and less than 60 days, (a): 14 days or more and less than 30 days, (X): less than 14 days. 

Preparation Example 1 

20 

[0054] In a 100 liter reaction vessel equipped with a Dien-Stark trap, water was distilled while stirring 10 kg of 90 
mol% L-lactic acid (impurity content: 0.5 mol%) at 1 50°C/50 mmHg for 3 hours, then, to this was added 6.2 g of tin pow- 
der, and the mixture was further stirred for 2 hours at 150°C/30 mmHg for oligomerization. To this oligomer was added 
28.8 g of tin powder and 21 .1 kg of diphenyl ether, and an azeotropic dehydration reaction was conducted at 1 50°C/35 

25 mmHg, and distilled water and the solvent were separated by a water separator, and the aqueous layer was extracted 
sequentially and the solvent was individually returned to the reaction vessel. Two hours later (at this point, impurity con- 
tent was 0.05 mol%), the organic solvent to be returned to the reaction vessel was returned to a reaction vessel through 
a column filled with a 4.6 kg molecular sieve 3A and the reaction was conducted at 150°C/35 mmHg to obtain a poly- 
lactic acid solution having a weight-average molecular weight of 120,000 in terms of polystyrene. To this solution was 

30 added 44 kg of dehydrated diphenyl ether for dilution, then, the mixture was cooled to 40°C. the precipitated crystal was 
filtered and washed with 10 kg of n-hexane three times and dried at 60°C/50 mmHg. To this powder was added 12 kg 
of 0.5 N hydrochloric acid and 12 kg of ethanol and the mixture was stirred for 1 hour at 35°C, then, fatered and dried 
at 60°C/50 mmHg to obtain 6.1 kg (yield: 85%) of a polylactic acid powder having an average particle size of 30 jim. 
This polymer had an average molecular weight of about 120,000 in terms of polystyrene. 

35 

Example 1 

[0055] A pellet containing 1 0 parts by weight of a compound A [glycerin diacetomonooleate, manufactured by Riken 
Vitamin K.K. , trade name: Poem G-048] and 10 parts by weight of a compound B [decaglycerin laurate, manufactured 

40 by Riken Vitamin K.K. , trade name: Poem J-0021] based on 1 00 parts by weight of the polymer obtained in Preparation 
Example 1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non- 
stretched film having a thickness of 60 jim. This non-stretched film was stretched along the longitudinal direction by 2 
times, then, along the transverse direction by 3 times, and subjected to heat setting at 130°C, then, the film was cooled 
using air at 30°C to obtain a stretched film having an average thickness of 1 1 pm. The resulting film had a crystallinity 

45 of 24%. The evaluation results are shown in Table 1 . 

Example 2 

[0056] A pellet containing 1 0 parts by weight of a compound A [glycerin diacetomonooleate. manufactured by Riken 
so Vitamin K.K. . trade name: Poem G-048] and 5 parts by weight of a compound B [decaglycerin laurate, manufactured 
by Riken Vitamin K.K. . trade name: Poem J-0021] based on 1 00 parts by weight of the polymer obtained in Preparation 
Example 1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non- 
stretched film having a thickness of 60 pm. This non-stretched film was stretched along the longitudinal direction by 2 
times, then, along the transverse direction by 2.5 times, and subjected to heat setting at 130°C, then, the film was 
55 cooled using air at 30°C to obtain a stretched film having an average thickness of 1 2 urn. The resulting film had a crys- 
tallinity of 20%. The evaluation results are shown in Table 1 . 
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Example 3 

[0057] A pellet containing 30 parts by weight of a compound A [glycerin diacetomonolaurate, manufactured by 
Riken Vitamin K.K. , trade name: Rikemal PL-002] and 10 parts by weight of a compound B [decaglycerin oleate, man- 
ufactured by Riken Vitamin K.K. , trade name: Poem J-0381] based on 100 parts by weight of the polymer obtained in 
Preparation Example 1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain 
a non-stretched film having a thickness of 80 um. This non-stretched film was stretched along the longitudinal direction 
by 2.5 times, then, along the transverse direction by 3 times, and subjected to heat setting at 130°C. then, the film was 
cooled using air at 30°C to obtain a stretched film having an average thickness of 12 urn. The resulting film had a crys- 
tallinity of 25%. The evaluation results are shown in Table 1 . 

Example 4 

[0058] A pellet containing 40 parts by weight of a compound A [glycerin diacetomonolaurate. manufactured by 
Riken Vitamin K.K. , trade name: Rikemal PL-002] and 10 parts by weight of a compound B [decaglycerin oleate. man- 
ufactured by Riken Vitamin K.K. , trade name: Poem J-0381] based on 100 parts by weight of the polymer obtained in 
Preparation Example 1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain 
a non-stretched film having a thickness of 1 40 urn. This non-stretched film was stretched along the longitudinal direction 
by 3.5 times, then, along the transverse direction by 4 times, and subjected to heat setting at 140°C, then, the film was 
cooled using air at 30°C to obtain a stretched film having an average thickness of 1 0 urn. The resulting film had a crys- 
tallinity of 45%. The evaluation results are shown in Table 1 . 

Example 5 

[0059] A pellet containing 1 5 parts by weight of a compound A [glycerin diacetomonocaprylate] based on 100 parts 
by weight of the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder 
equipped with a T die at 180°C to obtain a non-stretched film having a thickness of 60 jim. This non-stretched film was 
stretched along the longitudinal direction by 2 times, then, along the transverse direction by 3 times, and subjected to 
heat setting at 130°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness 
of 1 0 fim. The resulting film had a crystallinity of 20%. The evaluation results of flexibility, heat resistant temperature and 
bleeding are shown in Table 1 . 

Example 6 

[0060] A pellet containing 1 5 parts by weight of a compound A [glycerin diacetomonooleate, manufactured by Riken 
Vitamin K.K. , trade name: Poem G-048] based on 1 00 parts by weight of the polymer obtained in Preparation Example 
1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non-stretched film 
having a thickness of 60 urn. This non-stretched film was stretched along the longitudinal direction by 2 times, then, 
along the transverse direction by 2.5 times, and subjected to heat setting at 130°C, then, the film was cooled using air 
at 30°C to obtain a stretched film having an average thickness of 10 pm. The resulting film had a crystallinity of 23%. 
The evaluation results are shown in Table 1. 

Example 7 

[0061] A pellet containing 15 parts by weight of a compound B [tetraglycerin caprylate] based on 100 parts by 
weight of the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder 
equipped with a T die at 180°C to obtain a non-stretched film having a thickness of 60 jim. This non-stretched film was 
stretched along the longitudinal direction by 2 times, then, along the transverse direction by 3 times, and subjected to 
heat setting at 130°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness 
of 10 jim. The resulting film had a crystallinity of 22%. The evaluation results are shown in Table 2. 

Example 8 

[0062] A pellet containing 1 5 parts by weight of a compound B [decaglycerin oleate, manufactured by Riken Vitamin 
K.K. , trade name: Poem J-0381] based on 100 parts by weight of the polymer obtained in Preparation Example 1 was 
kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non-stretched film having 
a thickness of 60 pm. This non-stretched film was stretched along the longitudinal direction by 2 times, then, along the 
transverse direction by 3 times, and subjected to heat setting at 130°C, then, the film was cooled using air at 30°C to 
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obtain a str tched fflm having an average thickness of 10 um. The resulting film had a crystallinity of 25%. The evalua- 
tion results are shown in Table 2. 

Example 9 

[0063] A pellet containing 30 parts by weight of a compound A [glycerin diacetomonooleate, manufactured by Riken 
Afitamin K.K. , trade name: Poem G-048] based on 100 parts by weight of the polymer obtained in Preparation Example 
1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non-stretched film 
having a thickness of 60 um. This non-stretched film was stretched along the longitudinal direction by 2 times, then, 
along the transverse direction by 2.5 times, and subjected to heat setting at 130°C f then, the film was cooled using air 
at 30°C to obtain a stretched fflm having an average thickness of 10 um. The resulting fflm had a crystallinity of 23%. 
Hie evaluation results are shown in Table 2. 

Example 10 

[0064] A pellet containing 30 parts by weight of a compound B [decaglycerin oieate, manufactured by Riken Vitamin 
K.K. . trade name: Poem J-0381] based on 100 parts by weight of the polymer obtained in Preparation Example 1 was 
kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non-stretched film having 
a thickness of 60 um. This non-stretched film was stretched along the longitudinal direction by 2 times, then, along the 
transverse direction by 3 times, and subjected to heat setting at 130°C, then, the film was cooled using air at 30°C to 
obtain a stretched fflm having an average thickness of 10 um. The resulting film had a crystallinity of 25%. The evalua- 
tion results are shown in Table 2. 

Example 11 

[0065] A pellet containing 30 parts by weight of a plasticizer [glycerin diacetomonooleate, manufactured by Riken 
Vitamin K.K. , trade name: Poem G-048] based on 100 parts by weight of the polymer obtained in Preparation Example 
1 was molded by a 40 mm inflation molding machine (dice diameter: 40 mm) at 1 70°C to obtain a tubular film having a 
folding diameter of 150 mm and a thickness of 10 um. The resulting film was subjected to heat setting at 140°C. then, 
the film was cooled using air at 30°Q This f Bm had a crystallinity of 24%. The evaluation results are shown in Table 2. 

Example 12 

[0066] A pellet containing 1 5 parts by weight of a compound A [glycerin diacetomonocaprylate] based on 100 parts 
by weight of the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder 
equipped with a T die at 180°C to obtain a non-stretched film having a thickness of 60 »im. This non-stretched film was 
stretched along the longitudinal direction by 1 .3 times, then, along the transverse direction by 2.5 times, and subjected 
to heat setting at 130°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thick- 
ness of 1 1 um. The resulting film had a crystallinity of 20%. The evaluation results of flexibility, heat resistant tempera- 
ture and bleeding are shown in Table 2. 

Comparative Example 1 

[0067] A pellet of the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an 
extruder equipped with a T die at 190°C to obtain a non-stretched film having a thickness of 90 um. This non-stretched 
film was stretched along the longitudinal direction by 2.5 times, then, along the transverse direction by 3.5 times, and 
subjected to heat setting at 1 40°C. then, the film was cooled using air at 30°C to obtain a stretched film having an aver- 
age thickness of 12 um. The resulting film had a crystallinity of 45%. The evaluation results are shown in Table 3. 

Comparative Example 2 

[0068] A pellet containing 30 parts by weight of a plasticizer [glycerin triacetate] based on 1 00 parts by weight of 
the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder equipped with a 
T die at 180°C to obtain a non-stretched film having a thickness of 80 um. This non-stretched film was stretched along 
the longitudinal direction by 2.5 times, then, along the transverse direction by 3.5 times, and subjected to heat setting 
at 130°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness of 10 um. 
The resulting film had a crystallinity of 43%. The evaluation results are shown in Table 3. 
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Comparativ Example 3 

[0069] A pellet containing 30 parts by weight of a plasticizer [tributy! acetylcitrate] based on 100 parts by weight of 
the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder equipped with a 
5 T die at 1 80°C to obtain a non-stretched film having a thickness of 60 nm. This non-stretched film was stretched along 
the longitudinal direction by 2 times, then, along the transverse direction by 2.5 times, and subjected to heat setting at 
130°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness of 1 1 urn. The 
resulting film had a crystallinity of 41%. The evaluation results are shown in Table 3. 

10 Comparative Example 4 

[0070] A pellet containing 1 5 parts by weight of a plasticizer [glycerin diacetomonopropionate] based on 1 00 parts 
by weight of the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder 
equipped with a T die at 180°C to obtain a non-stretched film having a thickness of 70 \*m. This non-stretched film was 
15 stretched along the longitudinal direction by 2 times, then, along the transverse direction by 3 times, and subjected to 
heat setting at 1 30°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness 
of 12 fim. The resulting film had a crystallinity of 25%. The evaluation results are shown in Table 3. 

Comparative Example 5 

20 

[0071] A pellet containing 15 parts by weight of a plasticizer [decaglycenn propionate] based on 100 parts by 
weight of the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder 
equipped with a T die at 180°C to obtain a non-stretched film having a thickness of 80 jim. This non-stretched film was 
stretched along the longitudinal direction by 2.5 times, then, along the transverse direction by 3 times, and subjected to 
25 heat setting at 1 30°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness 
of 10 jim. The resulting film had a crystallinity of 23%. "The evaluation results are shown in Table 3. 

Comparative Example 6 

30 [0072] A pellet containing 1 5 parts by weight of a plasticizer [glycerin dibehenate] based on 1 00 parts by weight of 
the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder equipped with a 
T die at 180°C to obtain a non-stretched film having a thickness of 70 \im. This non-stretched film was stretched along 
the longitudinal direction by 2 times, then, along the transverse direction by 3 times, and subjected to heat setting at 
130°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness of 12 jim. The 

35 resulting film had a crystallinity of 27%. The evaluation results are shown in Table 3. 

Comparative Example 7 

[0073] A pellet containing 15 parts by weight of a plasticizer [decaglycerin behenate] based on 100 parts by weight 
40 of the polymer obtained in Preparation Example 1 was kneaded, melted and extruded using an extruder equipped with 
a T die at 1 80°C to obtain a non-stretched film having a thickness of 80 nm. This non-stretched film was stretched along 
the longitudinal direction by 2.5 times, then, along the transverse direction by 3 times, and subjected to heat setting at 
130°C, then, the film was cooled using air at 30°C to obtain a stretched film having an average thickness of 10 jutl The 
resulting film had a crystallinity of 25%. The evaluation results are shown in Table 3. 

45 

Comparative Example 8 

[0074] A pellet containing 70 parts by weight of a plasticizer [glycerin diacetomonooleate, manufactured by Riken 
vitamin K.K. , trade name: Poem G-048] based on 100 parts by weight of the polymer obtained in Preparation Example 
so 1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non-stretched film 
having a thickness of 70 \im. This non-stretched film was stretched along the longitudinal direction by 2 times, then, 
along the transverse direction by 3 times, and subjected to heat setting at 130°C, then, the film was cooled using air at 
30°C to obtain a stretched film having an average thickness of 12 urn. The resulting film had a crystallinity of 15%. The 
evaluation results are shown in Table 4. 

55 

Comparative Example 9 

[0075] A pellet containing 5 parts by weight of a plasticizer [glycerin diacetomonoiaurate, manufactured by Riken 
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Vitamin K.K. , trade nam : Rikemal PL-012] based on 100 parts by weight of the polymer obtained in Preparation 
Example 1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C t obtain a non- 
stretched film having a thickness of 60 pm. This non-stretched film was stretched along the longitudinal direction by 2 
times, then, along the transverse direction by 2.5 times, and subjected to heat setting at 140°C. then, the film was 
5 cooled using air at 30°C to obtain a stretched film having an average thickness of 1 1 \im. The resulting film had a crys- 
tallinity of 41%. The evaluation results are shown in Table 4. 

Comparative Example 10 

io [0076] A pellet containing 90 parts by weight of a plasticizer [decaglycerin oleate, manufactured by Riken Vitamin 
K.K. , trade name: Poem J-0381] based on 100 parts by weight of the polymer obtained in Preparation Example 1 was 
kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non-stretched film having 
a thickness of 80 jim. This non-stretched film was stretched along the longitudinal direction by 2.5 times, then, along 
the transverse direction by 3 times, and subjected to heat setting at 130°C, then, the film was cooled using air at 30°C 

is to obtain a stretched film having an average thickness of 1 0 pm. The resulting film had a crystallinity of 22%. The eval- 
uation results are shown in Table 4. 

Comparative Example 1 1 

20 [00771 A pellet containing 5 parts by weight of a plasticizer [decaglycerin laurate, manufactured by Riken Vitamin 
K.K. , trade name: Poem J-0021] based on 100 parts by weight of the polymer obtained in Preparation Example 1 was 
kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non-stretched film having 
a thickness of 80 jim. This non-stretched film was stretched along the longitudinal direction by 2.5 times, then, along 
the transverse direction by 3 times, and subjected to heat setting at 140°C. then, the film was cooled using air at 30°C 

25 to obtain a stretched film having an average thickness of 1 1 urn. The resulting film had a crystallinity of 40%. The eval- 
uation results are shown in Table 4. 

Comparative Example 12 

30 [0078] A pellet containing 35 parts by weight of a plasticizer [glycerin diacetomonooleate. manufactured by Riken 
Vitarnin K.K. , trade name: Poem G-048] and 35 parts by weight of a plasticizer [decaglycerin oleate, manufactured by 
Riken Vitamin K.K. . trade name: Poem J-0381] based on 100 parts by weight of the polymer obtained in Preparation 
Example 1 was kneaded, melted and extruded using an extruder equipped with a T die at 180°C to obtain a non- 
stretched film having a thickness of 80 \im. This non-stretched film was stretched along the longitudinal direction by 2.5 

35 times, then, along the transverse direction by 3 times, and subjected to heat setting at 130°C, then, the film was cooled 
using air at 30°C to obtain a stretched film having an average thickness of 10 pm. The resulting film had a crystallinity 
of 20%. Trie evaluation results are shown in Table 4. 

Comparative Example 13 

40 

[0079] A pellet containing 30 parts by weight of a plasticizer [glycerin diacetomonooleate. manufactured by Riken 
Vitamin K. K. . trade name: Poem G-048] based on 1 00 parts by weight of the polymer obtained in Preparation Example 
1 was molded by a 40 mm inflation molding machine (dice diameter: 40 mm) at 170°C to obtain a tubular film having a 
folding diameter of 1 50 mm and a thickness of 1 0 jim. The resulting film had a crystallinity of 3%. The evaluation results 
45 are shown in Table 4. 
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Example 13 

[0080] The stretched film obtained in Example 3 was cut at a length of 1 80 mm and a width of 500 mm and folded 
along the width direction, then, two edges of side parts of the folder line were heat-sealed at 100°C to obtain a bag hav- 
ing a width at an opening of 1 75 mm and a width of 250 mm. The resulting bag was filled with about 500 g of tomatoes, 
the opening of the bag was bound and fixed with a binding tape to obtain a food package. 

Example 14 

[0081] The tubular film having a folding diameter of 150 mm and a thickness of 1 1 urn obtained in Example 12 was 
mett-sealed at a melt sealing temperature of 280°C at an interval of 250 mm along the longitudinal direction, then, cut 
at the same interval to obtain a bag having a width at an opening of 150 mm and a width of 245 mm. The resulting bag 
was filled with about 500 g of carrots, the opening of the bag was bound and fixed with a binding tape to obtain a food 
package. 

Claims 

1. An aliphatic polyester composition comprising 100 parts by weight of an aliphatic polyester and 10 to 60 parts by 
weight of at least one compound selected from (A) a compound represented by the general formula (1) 



CH^O-Ri 
I 

CH-0-R 2 (1) 
I 

CH-O-R3 



(wherein, at least one of R 1( R 2 and R 3 represents an acyl group having 6 to 18 carbon atoms, and the remaining 
groups represent a hydrogen atom or an acetyl group) 

and (B) a compound which is a reaction product of a condensate of 1 to 10 glycerin molecules with a carboxylic 
acid having 6 to 18 carbon atoms. 

2. The aliphatic polyester composition according to Claim 1 wherein the aliphatic polyester is a lactic acid-based pol- 
ymer. 

3. The aliphatic polyester composition according to Claim 2 wherein the lactic acid-based polymer is at least one pol- 
yester selected from polylactic acid, and a copolymer of lactic acid and another aliphatic hydroxycarboxylic acid. 

4. The aliphatic polyester composition according to Claim 1 wherein the acyl group has 8 to 18 carbon atoms in the 
general formula (1). 

5. The aliphatic polyester composition according to Claim 1 wherein at least one of R 1f R2 and R 3 represents an acyl 
group having 8 to 18 carbon atoms, and the remaining groups represent an acetyl group in the general formula (1). 

6. The aliphatic polyester composition according to Claim 1 wherein the compound (A) is at least one compound 
selected from glycerin diacetomonocaprylate, glycerin diacetomonolaureate and glycerin diacetomonooleate. 

7. The aliphatic polyester composition according to Claim 1 wherein the compound (B) is an ester obtained by react- 
ing 0.8 to 1.2 mol of a carboxylic acid with 1 mol of a glycerin condensate. 

8. The aliphatic polyester composition according to Claim 1 wherein the carboxylic acid forming the compound (B) has 
8 to 1 8 carbon atoms. 

9. The aliphatic polyester composition according to Claim 1 wherein the glycerin condensate forming the compound 
(B) is composed of 2 to 10 glycerin molecules, preferably of 4 to 10 glycerin molecules. 



17 



EP 1 029 890 A2 

10. The aliphatic polyester composition according to Claim 1 wherein the compound (B) is at least one compound 
selected from tetraglycerin caprylate, decaglycerin laurate and decaglycerin oleate. 

11. The aliphatic polyester composition according to Claim 1 wherein the content of at least one compound selected 
s from the compound (A) and the compound (B) is from 1 5 to 50 parts by weight. 

12. The aliphatic polyester composition according to Claim 1 wherein the composition comprises the compound (A) 
and the compound (B) and the ratio by weight of (A):(B) is from 1 :1 to 4:1 . 

10 13. The aliphatic polyester composition according to Claim 12 wherein the total amount of the compound (A) and the 
compound (B) is from 1 5 to 50 parts by weight 

14. An aliphatic polyester stretched film having a crystaliinity of 20 to 60%. particularly of 20 to 50%, which is obtained 
by molding the aliphatic polyester composition of any of the claims 1 to 13. 

15 

1 5. The aliphatic polyester stretched film according to Claim 1 4 wherein the film is obtained by stretching along at least 
one direction by 1 .5 to 5 times. 

1 6. The aliphatic polyester stretched film according to Claim 1 4 or 1 5 wherein the thickness of the film is from 5 to 1 000 
20 nm. 

17. A package obtained by packing a product to be packed using the aliphatic polyester stretched film of any of the 
Claims 14 to 16. 

25 18. The package according to Claim 1 7 wherein the product to be packed is a food. 
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